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EFFEC!I!OF IiOHMAL PRESSURE Q19THB CRI!CICAL

COMPRESSIVE STRESS Or cUHVED SHEET

By IJorman Rafel

In order ho Btudy experimentally the effect of normal
pressure on the orltloal oompresslve stress for thin
curved sheet, two specimens were constructed, as shown in
figures 1 and 2. Tkess specimens are designated by their
respective rib epacings of 10 inohee and 30 inches.

As ~hown In figure 3, each specimen waB tested with
flat ends in the 1,200,000-pound-capacity testing machiue
in the NACA structures reeearch laboratory. !llheloading
head of thie machine is laterally supported during tests
by the heavp side columns of the maohlne in such a manner
a~ not to affect the accuracy of load measurement. The
ends of the specimen were ground flat and parallel In a
planer specially adapted for this purpose. The detailed
operations of finishing the ends of the specimen and the
loading of it were planned so as to give uniform strain
distribution throughout the speoimon; etrain distribution
during the test was ohecked by wire-resistance-type etrain
gnges.

Normal preesure was applled by aflmitting compressed
air into the speolmen. A mercury manoiaeter calibrated in
pounds per equare inch was used to measure the preesure
inside the specimen.

The results of the tests are presented in figures 4
to 8. from whloh the following conclusions are drawn:

1. Loading of the epecimen u~til buokling ocourred
at any one norms?. prassure did not 8FgTeciablF i.nJure the
specimen fc’r add:tiona: tesbs at f3bifi’e29ct pressures, ae
e~ldenced b~ the experimental Folnts in figure 4, where
the numbers 2, 20 3, etc. Iadicate the order in which the
tests were made on each specimen. The specimens were com-
pletely unloaded after each test.

20 An outward acting normal preesure very appreci-
ably raises the critical eompreseive stress for unstiff-
ened curved sheet. (See fig. 4.)
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3. The ab~olute imcreatae in critical compressive
stress caused by normal preesure is not greatly different
for the two rib epacinge of 10 Inches ad 30 Inches tested.
(See fig. 5.) On n percentage basis, however, the ln-
orease In critical compressive staess caused by normal
pressure Is muoh greater for the 30-inch rib spac~ng than
for the 10-inch rlh spaoing. (Sse fig. 6.)

4. The critical compressive tatress seems to be inde-
pendent of whether th~ normal pressure is held oonstant
and the compressive stress iE increased until buckllng
occurs or the compressive stress and normal pressure are
maintained a+ a oonstant ratio during loading, (See fig.
79)

5. The compressive stress - normal pressure curve
at which the buckles disappeared on unloading is always
below the com~reosive stress - normal pressure curve at
which the buckles appeared. (See fig. 8.)

6. The relationship between compressive stress and
normal pressure at which buckles cl.lsappeared Is independ-
ent of whether the buckles were made tc disappear by in-
crease of normal pressure or decrbaae of Compressive
streasa (See fig. 8.)

Langley Menorial Aeronautical Laboratory,
N&tlonal Advisory Comtilttee for Aeronautics,

Langley Yield, V&.
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F@ure ]. - 3pecimen wifh 10-inch rib ~pacing.
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Equre 2.- Speci~n wiih 30-inch rib ~cinq.
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NACA Fig. 3

Figure r.= 5peci.men with 30-inch rib spacing buckled
in 1,200,000 - pound capacity testing machine.
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1 2 3 4 5
Outward acting aormf31prosmare, lb/sq in.

Yiguro 4.- Effoct of normal preseuro on cri.tioalcomprossim stress.
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